Spinophilin: a new tumor suppressor at 17q21.
The scaffold protein spinophilin (SPN) is a regulatory subunit of phosphatase 1a (PP1a) located at 17q21.33. This region is frequently associated with microsatellite instability and LOH and contains a relatively high density of known tumor suppressor genes, and several unidentified candidate tumor suppressor genes located distal to BRCA1. Spn is located in this locus and proposed to be a new tumor suppressor. Loss of Spn induces a proliferative response by increasing pRb phosphorylation, which in turn activates p53, thereby, neutralizing the proliferative response. The absence of p53 bypasses this barrier and enhances the malignant phenotype. Furthermore, the ectopic expression of SPN in human tumor cells from different types of malignancies greatly reduced cell growth. Spn knock-out mice had decreased lifespan with increased cellular proliferation in tissues such as the mammary ducts and early appearance of tumors. Furthermore, the combined loss of Spn and mutant p53 activity led to increased mammary carcinomas, confirming the functional relationship between p53 and Spn. In human tumors, Spn is absent in 20% and reduced in another 37% of human lung tumors. Spn reduction correlates with malignant grade and p53 mutations. Furthermore, Spn mRNA is lost in a percentage of renal carcinomas and lung adenocarcinomas. Finally, lower levels of Spn mRNA correlate with higher grade of ovarian carcinoma and chronic myelogenous leukemia. Therefore, Spn may be the tumor suppressor gene that is located at 17q21.33 and that its tumor suppressive function is dependent on the absence of p53.